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ECONOMICS OF THIRD-PARTY CENTRAL HEATING PLANTS
TO SUPPLY THE ARMY

1 INTRODUCTION

Background

Under current law,' Department of Defense (DOD) agencies may enter into contracts for up to 30
years to purchase energy from private parties, known as third-party contractors. The Army is very
interested in third-party financing and operation of its central heating plants as a possible way to reduce
capital costs. However, to date, the Army has awarded only one such contract (Fort Drum, NY), despite
requirements that all large heat supply projects be reviewed for possible third-party contracting.2 This
situation is due in part to the Army's lack of familiarity with third-party business practices and to the
industry's reluctance to enter an unproven venture. The 1986 Tax Reform Act3 introduces an additional
element of uncertainty as tax credits and accelerated depreciation previously available to third parties have
been eliminated.

To improve opportunities for executing these contracts, it is necessary to analyze third-party
financing activities as applied to the military. It is known that geographic location, regional population
density, and physical size of the plants are considerations for profitability, along with local markets for
both products and byproducts. However, what combination of conditions must occur to make third-party
financing feasible? Specifically, the Army needs to know:

1. What economic and technical factors drive the third-party contract process?

2. How vulnerable are these factors to change?

3. What conditions would ensure economical third-party heat supply?

To answer these questions, the Army asked the U.S. Army Construction Engineering Research Laboratory
(USACERL) to study third-party contracting and recommend methods of identifying the best projects to
pursue.

Objective

The objective of this study was to analyze the economic outlook for third-party contracting to supply
central heat at U.S. Army installations.

' Public Law (PL) 97-214, Mili:ary Construction Codification Act (12 July 1982), 96 Stat. 153.
2 Defense Energy Program Policy Memorandum (DEPPM) 88-1, Defense Facilities Energy Selection, 1987.

PL 99-514, Tax Reform Act of 1986 (22 October 1986), 100 StaL 2085.
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Approach

USACERL conducted direct research with private companies involved in third-party contracting.
In addition, a financial analysis was performed to assess the prospect for future development of third-party
heat supply. This approach involved four major steps:

1. A review of the one existing third-party contract awarded by the Army at Fort Drum, analysis
of the bid solicitations for a project at New Cumberland Army Depot, PA (no bids were received), and
interviews with Navy and Air Force personnel responsible for third-party contracting.

2. Interviews with private organizations participating or seeking to participate in third-party
contracting to characterize their business objectives and practices, and to ask them how they believe third-
party contracting could be improved.

3. Development of a financial model to estimate the relative life-cycle costs of third-party and
Government-owned heat supply plants under various assumptions.

4. Preparation of a checklist for assessing a potential third-party heat supply project.

Scope

This study is limited to the following facets of third-party contracting:

• Content and structure of third-party contracts

• Participants in third-party contracting, their responsibilities, roles, and objectives

• Financial modeling of life-cycle costs for third-party versus Government-owned heat supply and
sensitivity of these costs to changes in key variables

" Risk factors for Government and third parties

" Factor for identifying preferred third-party projects.

Mode of Technology Transfer

This information will be transferred to installations as an Engineer Technical Note (ETN).
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2 THIRD-PARTY CONTRACTS: AUTHORITY AND STRUCTURE

Enabling Legislation and Policy Guidance for Third-Party Heat Supply

To understand the issues involved in third-party contracts for supplying central heat, it is helpful
to review the legislative authority making these contracts possible.

Public Law (PL) 97-214 authorizes DOD to enter into contracts for periods of up to 30 years to
purchase energy or fuel. The law:

1. Provides for payment of the cost of these contracts in any year from "annual appropriations for
that year."

2. Restricts fuel use by prohibiting construction (on land under DOD jurisdiction) of facilities that
use oil and gas with an input heat rate of more than 50 MBtu/hr.*

3. Requires that these contracts be awarded only after approval of the Secretary of Defense and
notification of the Committees on Armed Services and Appropriations of both Houses.

The law, therefore, provides a legal basis for substituting annual payments by DOD for energy
services to private parties in the case of larger initial capital expenditures. It also applies to the Operation
and Maintenance, Army (OMA) costs of Government-owned and operated facilities under Military
Construction, Army (MCA) programs.

Defense Energy Program Policy Memorandum (DEPPM) 88-1 provides further third-party funding
guidance and advice to the military services and Defense agencies.' It requires evaluation for possible
third-party contracting of all new and more than 50 percent rehabilitations of heat plants with thermal
energy input of 100 MBtu/hr or greater within the continental United States. Third-party financing for
other projects may be considered including: projects with total thermal input of under 100 MBtu/hr, less
than 50 percent rehabilitations, projects outside the U.S., and projects constructed solely to provide standby
or emergency backup.

Also in connection with third-party funding, DEPPM 88-1 states that:

Careful evaluation of commercial alternatives must be made to insure that the basic mission of the
installation is not compromised in any way and that the purchase of needed utility energy is at the lowest
available life-cycle cost (defined as all costs annually over the contract term discounted at 10 percent to
present value) when compared with a Defense financed plant and other commercial alternatives.

U.S. Army Corps of Engineers (USACE) Huntsville (AL) Division has been given by USACE
Headquarters the responsibility of funding and establishing priorities for third-party contracting. It acts
as point of contact for all third-party proposals. As such, it has prepared a Management Plan (December
1985) for third-party contracting and established a standard contract format and basis for evaluating third-

* Fuel use restrictions have been removed in 1987 by repeal of the Fuel Use Act, which had prohibited the use of oil and gas
in new electric generating facilities and new industrial boilers with a fuel input heat rate of 100 million Btu/hr or more, and
in new boiler plants with a rate of 250 million Bu or more. DOD policy also was changed in FY87 and FY88 Defense
Appropriation Bills to allow the choice of the most economical fuel, provided that Government-owned facilities have at least
one "stockable" fuel (see title 10-Sec 2690 rev. of PL 97-214).
Defense Energy Program Policy Memorandum (DEPPM) 88-1.
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party proposals. The plan assumes a 25-year contract with the option to renew for 5 additional years.
This plan also reqaires continuous "surveys of Army installations to identify potential third-party projects."

r., third-party heat supply program could benefit the Government by better matching cash
payments with the timing of services received, avoiding large capital expenditures and reducing budget
requirements. The program can be successful, however, only if private parties can own and operate heat
plants with economic advantages not available to a Government-owned and -operated facility. Whether
these advantages exist is discussed in Chapter 4.

Current Contract Structure

The third-party contract structure was analyzed to identify issues likely to affect the cost, reliability,
and availability of outside heat supply services compared with Government-owned and operated plants.
The goal was to establish a basis for analyzing these issues to identify minimum conditions for an
effective contract. In addition, the current contract structure was evaluated to determine if alternative
structures and terms would reduce risks to DOD and improve the quality and supply of third-party bidders.

To analyze the contract structure, USACERL reviewed the contract for third-party heat supply
services awarded at Fort Drum to Jones Black River Services. In addition, the third-party contract bid
solicitation and amendments issued for the New Cumberland Army Depot project were analyzed.
USACERL also discussed the contract structure with Huntsville Division's Energy Program group. The
review concentrated on aspects of the contract structure that affect the relative costs of heat supply from
third-party contractors compared with Government-owned and -operated central heat plants. Contract
terms affecting reliability and risk for both the Government and the contractor were examined.

The contract structure review covered:

" The third-party contractor business organization

" Services provided

• Pricing

" Termination of contract

" Basis for bid evaluation.

Each item is discussed below.

Third-Party Contractor Organization

The parties to third-party heat supply contracts are the U.S. Government and a private business
organization such as a corporation or partncrship formed by one or more parties for the purpose of
investing in, building, and operating a heat supply facility. The private organization contracts with the
Government and assumes responsibility for design, financing, construction, fuel procurement, and

10



operation of a central heat supply plant from which thermal energy is sold to the Government over a
period of 25 to 30 years.

A single business organization is needed to contract with the Government and meet the existing
requirements of third-party contracts. The fivefold purpose of the business organization is to:

1. Provide a legal entity that can enter into a contract with the Army and subcontracts with others.

2. Allow borrowing of money secured by ownership of the physical assets used for the project.

3. Provide a legal entity that allows some or all of the parties involved to invest in the project.

4. Account for and allocate the profits of the project to its investors in return for cash or other value
such as services or reduced equipment cost.

5. Hire and compensate suppliers and operating managers for the project.

Three types of business organizations are available to private parties who organize to bid on and
fullill third-party contracts:

" Partnerships

" Service contracts

" Leascs.

Most bidders on third-party contracts believe that the partnership is the preferred form of business
organization for heat supply contracts for the following reasons:

1. Partnerships avoid double taxation of profits by passing tax losses and liabilities directly to each
partner's own tax return. In contrast, profits incurred through a corporation, if used for the heat supply
contract, would be taxed twice--when earned in the venture and again on dividends when distributed to
the owners.

2. A partnership also allows each partner's percentage of profits to be negotiated relative to value
contributed, whereas in a corporation profits are allocated and distributed in direct proportion to the initial
capital contributed by each party.

3. A partnership is organized by an agreement among general and limited partners for a specific
period of time (usually corresponding to the life of the project) and partnership interests are difficult to
transfer.

4. The partnership is authorized to borrow money for the project using the project's assets as
security and enter into other activities needed to manage a third-party project.

The partnership includes general and, in many cases, also limiteu partners. It is managed by a
general partncr(s) who can be a corporation or an individual. Limited partners usually contribute only
money and do not manage the project. The general partner usually has unlimited liability for the actions
of the partnership whereas the liability of limited partners is limited to their investment. Thus, it is
essential for the Government to ensure that general partners or the corporation have enough capital assets
to ensure contract perfonnancc and provide a recourse for the Government in case of default. The typical
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practice is to require submission of a personal financial disclosure statement (for individuals) or audited
financial statements for a corporation. More importantly, the general partner who will run the partnership
should have experience in designing, constructing, and operating several similar plants.

The private party business entity for the Fort Drum project, Jones Black River Services, is a joint
venture partnership of J.A. Jones Construction, Duke Power, Westmoreland Coal, Prudential, Ahlstrom
Capital, Fort Drum Cogenco, Inc. (subsidiary of Niagara Mohawk), and Pyropower. These partners
contributed capital, expertise, and equipment services in return for a negotiated percentage interest in the
profits of the partnership. The profit was derived from both the heat supply contract with the Army and
cogenerated electricity sold to Niagara Mohawk.

In the case of a corporation, unlike a partnership, the contractor's liability to the Government and
lenders may be limited to the assets of the project in the event of default or other problems. A
partnership, therefore, gives the general partner an incentive to avoid default and loss of assets--objectives
that are consistent with those of the Government in third-party contracting. The general partner meets this
incentive by obtaining insurance to cover most major risks such as fire and accidents, and prudently
managing construction and operation of the third-party project. A detailed discussion of the pros and cons
of alternative business organizations is available in the literature.5

Contract Services Provided

Third-party contractors, operating through their business organization, supply thermal energy in the
form of steam or high-temperature water to military installations under long-term contract as authorized
by PL 97-214. This section summarizes the most important provisions of the contract form for third-party
heat supply to Fort Drum and for bid solicitation in the New Cumberland project.

Allowed design and construction time from notice to proceed is approximately 24 months and term
of heat supply is 23 years following that for a total contract term of 25 years. An option to renew the
contract upon mutual agreement for an additional 5 years is included. The contract provisions specify:

• Steam pounds per hour and pressure input to base distribution systems

Thermal output to be provided, in terms of peak hourly Btu requirements and total annual
requirements

* Fuel(s) mix for generation of heat both for primary and backup fuel capacity

Construction and operating performance quality standards, including boiler availability of 95
percent (85 percent is a more realistic figure for industrial boilers).

The contractor's responsibility is to deliver thermal energy to an existing base distribution system.
Since third-party contracts are for central heat plants, this implies that the base will have a concentrated
thermal load or dictrict heating. Third-party contracting responsibility would be difficult to isolate and
monitor separately from Government-owned assets such as building boilers and distribution systems.
Third-party contracting with prepackaged small cogeneration systems is possible but is not within the
scope of this report; it is more a direct sale of equipment than development of a central heating plant.

' J.F. Weston and E.F. Brigham. Managerial Finance (The Dryden Press, 1981).
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The contractor also enters into a land lease for a site provided by the Government or obtained by
the contractor, and pays for utilities and water at the site provided at current rates by the Government or
local utility. Third-party contracts may, at the biddcr's option, be bid as cogeneration projects. This
power is generated along with the thermal energy supplied to the Government. In the case of
cogeneration, the bidder also enters into separate agreement to sell its electrical power to the local
electrical utility. Contracts for electrical power sales are available over a term negotiated with the utility
and to preserve FERC qualification would be the same as for thermal energy (25 years).

No special problems or qualifying standards for FERC appear unique to third-party contracting with
DOD (see 18 CFR 292, Subpart B6 for more information on qualification criteria). Qualification,
however, does require that the third party have at least one thermal customer in order to be able to sell
the electrical output, and if it loses that customer, it is "dequalified." It also precludes electrical utilities
from owning more than 50 percent of the equity in a cogeneration project. The impact of cogeneration
on life-cycle costs of thermal energy is discussed in more detail in Chapter 4.

Pricing

Third-party heat supply to the Government is priced by a monthly capacity charge for all costs not
directly related to actual steam consumed plus a fuel charge based on the amount of metered steam or
high-temperature water actually consumed. Each charge is escalated using producer price indices (PPIs).
The PPI is specified for industrial commodities (less fuels) in the case of the demand charge and for
anthracite coal or whatever fuel is used.

Much of the nonvariable cost in the capacity charge is for the fixed cost (depreciation) capacity.
This is a sunk cost which will not grow over the life of the project. The entire capacity charge, however,
is escalated as a function of the PPI for industrial commodities less fuel power and related products. Only
the operating and maintenance (O&M) costs of heat plant operation will escalate over time due to labor
and minor materials cost increases. Therefore, the Government may be at risk of excessive charges for
capacity should industrial commodities inflation increase unexpectedly since the base against which the
charge is escalated is the entire fixed cost of the plant plus O&M. This risk could be lowered easily by
having a fixed demand charge essentially equal to depreciation plus profit, plus a nonfuel "commodity
charge" covering nonfuel operating charges escalated by the industrial commodities.

Fuel price indices may not accurately represent the actual fuel costs incurred by th contractor.
Recently, the PPI for coal (basis of charge to the Government) has been declining, yet tbe actual cost of
the coal may include labor and handling charges (basis of increased charges to the contractor by coal
suppliers), which have been increasing. Contract coal prices also are typically not reduced, according to
one third-party contract. If the fuel charge/cost spread becomes unfavorable, the contractor risks financial
failure and disruption of service. One cogeneration developer interviewed regards fuel cost variation as
perhaps the greatest risk to the project economics. Unanticipated gas cost increases in the future are
regarded by most third-party participants as an even greater risk than for coal. Contractors will likely
want to be able to tie increases in their gas charges to indexes similar to those which suppliers are using
to price the gas to them. The cost of gas purchased by contractors from their suppliers can be escalated
by a variety of indices ranging from the percentage increase in the new contract price at the wellhead to

' 18 CFR, Regulations Under Sections 201 and 210 of the Public Utility Regulatory Policy Act of 1978 With Regard to Small
Power Production and Generation, Subpart B, "Qualifying Cogeneration and Small Power Production Facilities" (1 April
1987).
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an average of gas cost increases for several pipeline suppliers. The latter would be a better index since
it would avoid being tied to a single supplier's costs (which may reflect unusually rapid depletion of
reserves or other unique factors). A more detailed discussion of these issues is available elsewhere."

The Fort Drum contract specifies predicted technical characteristics of fuel, generation equipment,
and so on. It does not specify the nature of fuel contracts, supply sources, and transportation modes.
Although responsibility for fuel procurement rests with the contractor, the Army should ask potential
contractors to represent in their bids:

On what cost basis fuel is procured (type of index used to escalate price and timing of cost
revisions).

Whether alternative modes of transportation and supply sources, if feasible, have been provided
for or are available.

Termination of Contract

The current contract form being used by the Army for third-party contracting (as exemplified by the
contract and solicitation for bids examined provides for cancellation for the Government's convenience.
Cancellation can occur before or after completion of the facilities to provide the heat supply. The
procedures for cancellation are outlined in detail in both these two documents and include:

1. Notification to stop work and place no further orders or subcontracts.

2. Responsibility by the contractor to settle subcontracts and other liabilities.

3. Transfer of title to the Government for parts, supplies, and other material acquired for the work
terminated.

4. Preservation and protection of property related to the contract.

5. Best efforts by the contractor to sell, as directed by the Government contracting officer, property
described in 4 above.

6. Filing within 1 year of a final termination settlement proposal to the Government contracting
officer.

The termination provisions of the contract form currently being used by Huntsville Division provide
that:

1. In the case of contract termination prior to completion of facilities, a proposal for settlement will
be submitted by the contractor covering reasonable costs associated with the contract "not to exceed the
total contract price."

2. In the case of termination subsequent to completion of facilities, the basis for termination
settlement will be the fair market value of the energy production facility.

"Cogeneration: Negotiating a Long-Term Natural Gas Supply Contract," Public Utilities Fortnightly (May 26, 1988). pp 63-
65.
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Commenting on the legal adequacy of these termination provisions relative to usual terms of contract
termination is beyond the scope of this study. However, in the event of contract termination, a contractor
may incur damages of the following types:

1. The cost of equipment that cannot be recovered through resale.

2. Any reduction in cash flows due to the loss of this contract relative to the next one in which the
contractor can reinvest the money (e.g., by having to settle for a less profitable project than the one
entered into with the Government).

3. Costs of termination such as legal, appraisal, and dismantling fees.

Compensation for equipment and other expenses that cannot be recovered is standard procedure.
It is recommended that "reasonable contract costs" be defined as expenses which cannot, by virtue of
contract termination, be recovered. This should include the unrecoverable cost of equipment for
cogeneration since loss of thermal energy sales disqualifies the contractor (under PURPA) for selling
electricity to the local utility.

Loss of a project more profitable than could be obtained by redeploying project funds after
termination grows in importance with the time that has passed since notice to proceed. The more time
that passes before termination occurs, the more this situation becomes an issue. New contracts for thermal
(and electrical energy if a cogeneration project) may be more difficult to obtain (either due to reduced
demand, increased competition, or both), demanding lower pricing and cash flows. During the initial 2
years for construction, this is less likely to be an issue since the experienced contractor will have
submitted a bid that anticipates near-term energy demand and pricing conditions.

This issue should be handled (as is typical practice) by allowing for appraisal of the facility's fair
market value relative to its value were the third-party contract to continue. The appraiser should be an
independent person with no interest in the project. Expenses (capital and operating) already recorded
through charges to the Government would not be considered--only the value of future cash flows from
the project as originally contracted (including electricity) in terms of:

I. Cash flow due to sale of thermal and electrical energy from that facility to other customers under
market conditions prevailing at the time, or

2. The value of cash flows obtainable from another comparable facility assuming reimbursement
for the net book value of assets from the Government facility (less salvage value).

Some of the concern that potential contractors have about the termination clause would likely be resolved

if compensation for loss of value resulting from contract termination were allowed.

Basis for Bid Evaluation

The Government evaluates third-party contracts on the basis of their life-cycle costs compared with
those of providing similar services through Government-owned and operated facilities. Life-cycle cost
is the present value of constant dollar costs of thermal and electrical energy over the life of the contract
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using a discount rate of 10 percent as specified in DEPPM 85-3. Energy costs are escalated by the latest
Department of Energy (DOE) escalators by region as specified in 10 CFR 436, Subpart A!

The discount rate of 10 percent (established by a DEPPM dated 12 August 1985) appears high as
an inflation-adjusted rate for use in constant dollar cost projections. Current Government bond rates that
reflect inflation expectations (which can be estimated at approximately 4 percent) are about 8 to 9 percent.
Therefore, use of the 10 percent discount factor instead of a lower rate such as 5 percent (9 percent
borrowing rates less 4 percent inflation) will tend to understate constant dollar life-cycle costs and allow
higher annual charges by a third party.

The following example will illustrate this situation. Suppose that the Government has a choice of
investing $25 million in an energy production facility versus buying energy from a third party who would
build and operate an exact equivalent (annual operating and fuel costs) of the facility for 20 years. For
the third-party contractor to be successful in his* bid to the Government, the life-cycle cost of his annual
capacity charges would have to equal no more than $25 million (for this example, fuel and operating costs
are assumed to be equal each year for either third-party or Government ownership and are ignored in this
analysis).

To match the Government's life-cycle cost, the maximum annual capacity charges per year to the
Government that the third party could bid under alternative discount rates are:

Discount Rate (%)

10 8 6 5

Highest annual third-
party charge which, over
20 years, would equal the
Government's capital cost of
$25 million ($M) 2.94 2.55 2.18 2.01

In effect, an arbitrarily high, inflation-adjusted discount rate such as 10 percent compared with an actual
inflation-adjusted Government cost closer to 5 percent places too high a value than it should on
annualizing an upfront capital expenditure for a heat plant over a longer period of time--essentially what
third-party contracting does. Over 20 years, this results in $18.6 million in extra costs--nearly 75 percent
of the initial capital cost of $25 million.

The standard of comparison for evaluating the life-cycle costs of third-party heat supply has been
a Government-owned and -operated steam plant that does not cogenerate electricity. This is the least-cost
option in most cases, as will be shown in Chapter 4.

The contract evaluation process considers contractor experience, financial backing, reputation, and
other factors. However, to the extent that least cost is the primary selection factor for third-party
contractors, the Government runs the risk of contracting with seemingly qualified contractors who are
inexperienced in projects of similar scale and type. One way to avoid this outcome, as recommended by
several developers interviewed, is to prequalify bidders based on actual experience in successfully

10 CFR 436, Federal Energy Management and Planning Programs, Subpart A, "Methodology and Procedures for Life-Cycle
Cost Analyses" (1 June 1987).
The male pronoun is used for convenience in this report to imply both genders.
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developing and operating comparable projects, and then solicit bids in a second step to be chosen based
on least life-cycle costs.

The Government also requires submission of a financial plan for third-party projects but not
necessarily the details of the bidding entities' financial organization. As noted earlier, the bidder usually
will be a partnership. Where partnership financing of a third-party project is nearly (95 to 100 percent)
all debt, there is a great risk that the third party (partnership) will run out of money and have to default
to their lenders and potentially to the Government unless the partners add more capital.

Cash invested by partners usually is a sign of long-term commitment since they have actual money
at risk and have simply been given a partnership interest in return for services. Therefore, it is
recommended that bidders be required to disclose their capital structure (debt versus equity) and the
amount of cash invested by each partner.

Summary of Contract Structure Review

A legal partnership of one or more private sector parties is the preferred form of organization to
contract with the Government to supply heat and/or electrical energy. The partnership usually will consist
of general and limited partners--the general having unlimited liability for the debt and other obligations
of the partnership and the limited partner having liability equal to his initial investment in the partnership.
This form of organization is preferred because, unlike a corporation, the partnership itself incurs no tax
liability; the partners incur taxes on their portion of partnership cash profits directly on their own tax
returns.

In addition to the services provided under the third-party heat supply contract with the Government,
the private partnership may find it advantageous to cogenerate electricity along with steam and sell the
electricity to the local utility for a negotiated payment rate per kilowatt hour (kWh) under the provisions
of the Public Utilities Regulatory Policy Act (PURPA)' The validity of this contract with the utility is
dependent (under PURPA) on continuing to have at least one thermal energy customer--in this case the
Government. This makes the utility and Government contracts interdependent if cogeneration for sale to
the utility improves the economics of the contract--a topic discussed in Chapter 4.

The capacity charge in the third-party contract is escalated by the PPI for industrial commodities
(less fuels and power), but consists largely of depreciation of capital--a one-time expense. It is
recommended that the pricing be changed to a fixed-capacity charge (unescalated), a nonfuel commodity
charge escalated at the industrial PPI rate, and a fuel charge escalated by the appropriate PPI for fuel.
This procedure will more closely align increases in charges to the Government with actual cost increases
incurred by the contractor.

Settlement should be allowed the contractor in the event of contract termination for the convenience
of the Government. The settlement should be based on fair market value of the project for the remaining
term of the project, less the value of a comparable project (if it is lower than the current one) under
market conditions at the time of termination, plus unrecoverable costs.

The current discount rate of 10 percent applied to inflation-adjusted dollar projections is too high
and attaches too much value to deferral of energy production expenses for the Government. In effect, this

PL 95-617, Public Utilities Regulatory Policy Act (PURPA) of 1978 (9 November 1978), 92 Stat. 3117.
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sets a higher annual threshold limit for third-party contract charges than is consistent with the
Government's current cost of money.

Prequalification of bidders for third-party contracts based on successful completion and operation
of similar projects will reduce the risk of defaulted projects. In addition, the investment of cash by
partners in the project will provide a financial cushion against cost overruns, reduce the risk of defaulting
on debt, and signify long-term commitment to completion and operation of the facility by the partnership.
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3 PARTICIPANTS IN THIRD-PARTY CONTRACTING

Organizations Interviewed

To understand the objectives and prospects for participation in third-party contracts, USACERL
interviewed leading firms already or likely to be involved in this business. These firms were identified
from discussions with Huntsvil!c Division, USACERL's own experience, and suggestions from the
companies interviewed. The following companies were interviewed:

" CRS Capital--developer, engineer, and constructor

• Thermoelectron--developer and equipment supplier

" Dravo--Constructor

* Duke Power--Engineer and Designer (Fort Drum project)

" G.E. Credit--Financier

" Banker's Trust--Financier

* J.A. Jones Construction Company--Constructor (Fort Drum project)

" Niagara Mohawk--Utility (investor through a subsidiary in the Fort Drum project)

" First Boston--Financier (Fort Drum Project).

These interviews explored the following topics:

1. The extent of current participation in third-party contracting and reasons.

2. Financing structures used for third-party contracts and rates of return required by investors.

3. Types of debt financing used and why.

4. Profile of preferred third-party projects.

5. Risks to Government and third-party contractors in third-party contracting.

6. Suggested improvements to the third-party contracting process.

7. Future extent of involvement in third-party contracting.

The results of these interviews are summarized below along with USACERL's interpretation.
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Types of Participants

Successful completion of a third-party contract for heat supply to a U.S. Government military
installation involves a number of responsibilities. These range from an initial feasibility and engineering
study to final design, construction, fuel procurement, and ongoing operation. As a result, several different
parties typically are involved in a third-party contract, including:

* Developers

" Construction companies

" Financiers and lending institutions

" Equipment suppliers

• Fuel suppliers.

Some of these participants form and invest in a project financing organization--usually a joint venture
partnership--to sihdre tie risks and rewards associated with a third-party contract. Others contract directly
with the project financing organization on an as-needed basis to supply products and services procured
with financing capital or energy sales revenues. Below are brief profiles of each participant.

Developers

Developers generally initiate a project by identifying the need or responding to a request for bid.
The developer determines the feasibility of the project, including:

" Choice of technology for thermal or thermal and electrical output.

" Choice of fuels, availability, and price.

" Environmental and other permitting requirements and likelihood of meeting them.

" Availability of fuel and transportation for it.

" Land, utilities, and labor availability.

" Pricing of cogenerated electricity, if any, to the local power grid.

" Availability and cost of financing.

* Need for other partners.

Some developers assume primary responsibility for all aspects of a project whereas others work in
partnership with other organizations whose responsibilities are defined. Because developers can initiate
and control projects, some organizations such as Thermoelectron and CRSS (formerly CRS/Sirrine), which
previously supplied only equipment or services to projects, have now become developers. CRSS also
recently formed a separate subsidiary, CRS Capital, to develop and invest in all types of third-party energy
projects (Government and commercial) as a natural extension of its work as a developer.
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Not all developers perform the technical evaluations; some are local entrepreneurs. Developers who
have successful experience in completing projects and who can evaluate the technical and economic
feasibility of a project appear preferable to a local entrepreneur whose only incentive may be closing a
contract and earning a development fee. An exception would be a developer who invests his own capital
in the project and thus has an incentive (money at risk) to make the project successful.

Engineering at.d Construction Firms

Engineering and construction firms design and manage the construction of third-party heating plants.
Some firms such as Fluor do engineering, design, and construction whereas others such as J.A. Jones and
Blount, Inc. are general contractors hired to construct facilities. Duke Power, for example, designed and
engineered the Fort Drum third-party project. Duke is a large publicly held electrical utility located in
Charlotte, NC. This company was not new to engineering, however, having maintained a large internal
engineering department for its own use in power plant design. Now that proceeds from the power plant
construction are down, Duke is using its existing engineering capacity to earn revenues from services
provided to outside customers. Either the engineering firm or the construction firm or both can be
investors in a third-party project by providing cash directly and/or services at a reduced cost.

Financiers

Financiers provide the capital (cash) needed to cover all expenses of a project not covered by project
revenues in the form of debt and partnership capital. Financiers of third-party projects fall into three
categories that often overlap:

" Lenders of secured or unsecured debt

• Investors in project partnership capital

" Investment banks.

Lenders can be banks, insurance companies, or even individuals who lend money directly to the project
or hold bonds issued by the project. Typically, during the construction phase of the project, floating rate
bank debt is used and then recapitalized with fixed rate term debt upor completion of the construction for
the term of the facility's operation or a shorter period such as 7 to 10 years. Floating rate debt carries
an interest rate that rises or falls in direct relation to some benchmark interest rate such as the prime lend-
ing rate. This type of loan will typically be provided by a commercial bank. Permanent debt in the form
of bonds and notes will be provided by institutional investors such as innirance companies.

A third-party project's debt financing is organized for the specific purposes of that project and it
is not generally traded among investors as is the debt of public companies. This situation is not expected
to affect the availability of funds for projects, however, since electric utilities, large domestic financial
institutions, and foreign banks have substantial cash and a growing interest in investing in cogeneration
projects.

Of possible interest to the DOD is the growing participation of foreign banks in the financing of
cogeneration facilities. According to a knowledgeable cogeneration financier interviewed, these banks
have been offering financing 2 to 3 percentage points below the interest rates quoted by U.S. banks for
loans to fund third-party projects. According to this source, no cogeneration project in the United States
has been financed by a domestic bank in the past 18 months. Other factors being equal, lower interest
rates can reduce the cost of heat supply to the Government. The involvement of foreign bankers is not
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necessarily a concern unless it becomes necessary to prevent access to information such as installation-
specific energy consumption.

Nondebt financing of a third-party project or partnership capital typically comprises 20 to 30
percent. As noted, there are always general and, in most cases, also limited partners in a partnership. The
general partner makes a small investment of cash (usually 5 to 10 percent of partnership capital) in the
partnership and the limited partners contribute the rest. In return, most of the initial cash flow losses are
allocated to the limited partners as a tax benefit and they receive a larger portion of initial cash profits
until recovering all of their initial investment. After this, profits are split more equally among general and
limited partners (40/60 percent or even 50/50). The actual profit-sharing formulas are negotiated for each
project and vary widely.

If, as is believed to be the case, many third-party projects are cogenerated facilities, an electrical
utility may not, under 18 CFR 292, Subpart B, own more than 50 percent of the equity in a cogeneration
facility. Other ownership and profit distribution restrictions are likely to be project-specific and reflect
protective measures desired by debt holders or lenders.

Investment banks help to obtain both debt and partnership capital financing for third-party projects
by advising how best to structure the relative percentages, terms of debt, and partnership capital, and by
contacting potential investors to obtain funds. Underwriters include investment bankers such as First
Boston, Goldman Sachs, Drexel Burnham & Lambert, and many others. Some underwriters also will
invest in the equity of a project and become principals as well as underwriters.

Investment bankers are typically paid fees for financial advice and obtaining capital for a project.
If debt financing must be committed before contract award, as apparently required by the Navy and Air
Force (based on interviews), then additional financing commitment fees also will be incurred by the
project owners and passed on as a project cost. These fees can be substantial, ranging from 0.5 to 1
percent of a project's financing requirements.

Equipment and Fuel Suppliers

Equipment and fuel suppliers provide needed capital equipment, fuel, and some design expertise.
They typically play a less active role in the project than the developers and engineering/construction firms.
They do provide specifications for equipment and fuel as well as price quotes early in project development
for bid preparation.

Objectives and Criteria for Participation in Third-
Party Contracting With the U.S. Military

With one exception, all of the private sector organizations interviewed expressed an interest in third-
party contracting. All of these organizations expressed concern, however, at the cost and duration of
contracting processes currently being used for third-party projects. The decision to participate in a third-
party contract is judged on a project-by-project basis by all companies interviewed. Nearly all indicated
that the capital cost of the project should be more than $10 million in view of the substantial cost (around
$500K in the opinion of most) for bid preparation. They also noted that the amount of PURPA payments
that private contractors can receive by cogenerating and selling electricity to the local power grid is a key
factor in deciding to bid. (Chapter 4 examines this issue in more detail.) Although most companies
complimented the Army's third-party contracting expertise at Huntsville, they indicated that more
streamlined bidding procedures to prequalify bidders, allow greater flexibility in fuel choice (now allowed,
although local political pressures may still affect this--e.g., in support of coal companies or wood cutters),
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and greater confidence that a proposed project will be economically feasible for third-party versus
Government ownership are needed to increase their willingness to participate in future bids.

Huntsville Division is currently conducting feasibility studies before soliciting third-party bids to
confirm the potential for third-party feasibility. This task is done by analyzing a project's economics to
ensure that it can be profitable to a third party while providing thermal energy at costs comparable to
Government ownership. Perhaps better communication of this process to potential contractors in bid
solicitations could help to encourage participation.

Participants in third-party contracting have four broad objectives:

1. Expanding their current business.

2. Controlling project development.

3. Reducing risks associated with third-party projects.

4. Earning an acceptable return on funds invested in projects.

All participants in third-party contracting seek to expand the market for the products or services they
provide. These include engineering services, financing, construction services, and equipment sales. In
some cases, suppliers become partners, selling equipment to the project at a lower price and trading some
current profit on what they supply in return for a share of the future profits.

The primary movers behind third-party contracting are developers, engineering and construction
companies, and some financiers--especially those targeting the industrial credit and leasing market. They
seek to identify and develop, ideally on a noncompetitive basis, large projects for heat supply and
cogeneration. Since Government third-party projects have no unique technologies, they must be bid
competitively under existing procurement regulations according to the Huntsville Division staff
interviewed. Since they incur the risk of not winning the project bid, developers want to reduce the time
and cost of bidding (believed to result in part from Government procurement regulations), changing project
specifications and uncertainty over whether the project will be awarded to any third-party contractor--that
is, whether a third party can design a facility with lower life-cycle costs than the Government could do.
In fact, a knowledgeable contractor should know whether a steam plant or cogeneration plant will likely
provide steam to the Government at lower costs based on Government requirements and (as pointed out
in Chapter 4) the payment for cogenerated electricity he also could receive.

Failure to win the project after preparing a complete bid at high cost is one risk developers believe
could be reduced to the benefit of the Government by prequalification of bidders. Potential bidders would
submit complete bid packages only after being screened to determine their prior success in developing and
operating similar projects. This practice apparently has been used in some, but not all, third-party project
soliciting.

All companies interviewed are concerned about the "termination for convenience of the Government"
clause in the third-party contract. Although the clause provides for payment of the facility's fair market
value, this settlement may not be enough to liquidate the debt on the project and/or leave investors with
a poor return on equity. Contractors (or potential ones) believe changes in annual appropriations for which
continuance cannot be guaranteed could trigger the cancellation clause.

Because these risks are perceived to be associated uniquely with third-party contracting, some
developers and investors claim they require a higher minimum return on equity than for an otherwise
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similar project, thus increasing the cost and/or reducing the pool of bids. One organization indicated that
it would add 10 percentage points to its normal required rate of return (typically about 20 percent) because
of these risks. In the author's opinion, the more predictable thermal requirements of Government facilities
compared with an industrial plant offset these risks somewhat and make this issue insignificant, assuming
that some changes, such as provision for independent appraisal (see Chapter 2) are allowed in contract
termination.

Finally, participants in third-party contracting who invest capital (equity) in project partnerships
generally seek a return on this capital in current dollars of approximately 20 percent. While some
interviewees specified returns above and below this figure, 20 percent is an average and is typical of
projects financed with 70 to 80 percent debt (as a percentage of total capital required), as is the case with
third-party contracts. In fact, debt financing is the main way contractors achieve this return on equity;
interest payments on debt are tax-deductible whereas payments to investors are not, thus greatly reducing
the after-tax cost of debt relative to equity. As long as project returns on total capital exceed the after-tax
cost of debt, then profits as a percentage of investor capital increase.

Table I shows the relationship between minimum debt and equity costs after taxes as a function of
the relative percentage of debt and equity in the capital structure. It shows that, as the percentage of
project capital financed with debt rises, the average cost of project capital (weighted by the relative
percentages of debt and equity) declines. Note that the cost of debt and equity each rise as the percentage
of debt financing increases; this is to compensate both lenders and investors for the increased risk of
bankruptcy at higher debt levels.'"

to For a further explanation of this relationship and the rationale for the formula in Table I by which minimum returns required

by equity investors are adjusted for the level of deb in capital, see T.E. Copeland and J.F. Weston, Financial Theory and
Corporate Policy (Addison Wesley, 1979), p 282.

24



Table 1

Impact of Increasing Leverage (Debt as % of total Capital)
on the Weighted Average Cost of Total Capital (Nominal Dollars)*

Percentage of Percentage Cost
Projected Capital After Taxes Average Weighted
Financed With: (@ 34%) of: Cost of:

(1) (2) (3) (4) (5)
Debt (%) Equity (%) Debt Equity (%) Total Capital (%)

0 100 0 14.00 14.00

10 90 6.6 14.29 13.52
20 80 6.8 14.61 13.05
30 70 6.8 15.05 12.58
40 60 7.0 15.49 12.09
50 So 7.4 15.84 11.62
60 40 7.6 16.46 11.14
70 30 7.9 17.08 10.65
80 20 7.9 19.28 10.18

Average cost of capital (column 5) = after-tax cost of debt (column 3) x percent debt financing (column 1) + cost of equity

(column 4) x percent equity financing (column 2). Debt costs are for illustration only. but are judged to approximate the
change in interest rates on a 25-year bond that could be expected for increasing leverage. Actual financing terms vary widely,
with rates typically higher with longer terms of financing and levels of risk. The cost of equity (with debt) = cost of equity
(no debt) + (1 - tax rate) (cost of equity without debt - cost of debt) (% debt/% equity).

Debt financing in excess of 80 percent of the required capital is not prudent for the following
reasons:

I. At 80 percent debt financing, the ratio of pretax operating cash margin to the debt interest and
principal payment is approximately 1.2 for a third-party steam plant (see Appendix B). Debt financing
greater than 80 percent of project capital would reduce this ratio below 1.2--a minimum prudent level in
the authors' experience.

2. A significant nondebt capital contribution is needed so that project partners have funds at risk
to ensure their commitment to successful contract performance.

Profile of an Ideal Third-Party Project

When asked what the characteristics of an ideal third-party heat supply project for the military would
be, interviewees responded as follows:

1. High avoided cost payments for electricity cogenerated with steam or hot water (probably greater
than 6C/kWh).

2. Large (e.g., more than 25 MBtu/hr) steam demands to meet minimum capital cost criteria.

3. Capital cost of at least $10 million to justify the cost of bidding.
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4. Need for boiler replacement or expansion of existing heat plant.

5. Bituminous coal (for plants with more than approximately 500 MBtu/hr capacity) or natural gas
fuel.

6. Adequate land and utilities to support a heat plant with cogeneration either supplied by the
Government or available adjacent to the installation.

Most interviewees stressed that while all of these characteristics would be ideal, the economics of
specific projects can be good even if not all of the above factors are favorable. Most stressed the avoided
cost payments for electricity to cogenerators under PURPA as being most important to project economics.
This is because avoided cost payments for electricity that exceed incremental costs (including prcfit) of
adding equipment and fuel purchases for cogeneration will allow the third-party contractor to apply this
extra revenue to reducing the cost of thermal energy to the Government (see Chapter 4).

It is estimated that gas boilers for steam-only plants are less costly (life-cycle cost) per MBtu/per
hour of capacity than stoker-fired coal boilers of all sizes. Gas turbine cogeneration is less costly than
coal steam turbines on the same basis for steam capacity up to about 300 MBtu/hr. A minimum capital
cost of $10 million would correspond approximately to a gas boiler (steam only) of 20 MBtu/hr. The
steam capacity of a gas turbine cogeneration system at this capital cost will depend on the ratio of steam
to electric energy (which by PURPA must be no less than 5 percent) and the level of PURPA-avoided cost
payments. In the authors' judgment, it is likely that thermal requirements as small as 25 MBtu/hr capacity
could be satisfied by a $10 million gas turbine cogeneration facility, although this will depend on specified
project characteristics (heat rate of the technology, avoided cost payments, and equipment capital costs).

Suggested Improvements to the Third-Party Contracting Program

Interview respondents suggested several possible improvements to the third-party contracting
program. These suggestions are summarized below.

1. The Government should perform a preliminary feasibility study for a potential project before
releasing it for bid to increase the likelihood that it will, ir fact, be awarded as a third-party project based
on a reasonable expectation of acceptable profit to the third-party and life-cycle energy costs at or lower
than those that would be incurred by the Government.

2. Prequalify bidders prior to soliciting complete design and cost bid submissions.

3. Establish a group within the Government or in each military branch specializing in procurement
of third-party financed services and maintaining expertise in evaluating private sector financing techniques.

4. Remove fuel use restrictions on third-party contracts (already done as noted above).

5. Target the bid evaluation time to be no more than 3 to 6 months to reduce risks of unanticipated
increases in financing costs (actual times apparently have been longer due to detailed and repeated requests
for cost data from the contractor selected in the first round of bidding).
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6. Allow qualified bidders to bid subject to obtaining financing to avoid having to pay financing
commitment fees (qualified bidders who have previously secured financing, and developed and completed
successful projects should be able to secure fimancing--especially if they have a firm contract with the
Government).

7. Ensure that site acreage, water, and transportation access are adequate for a cogeneration facility
if only Government land is available--on average, they must be larger than for a steam plant.

Because third-party projects involve project-specific financing, additional legal protections and
documentation are typically required. These requirements can be complex--especially relative to normal
Government procurement of services and equipment. Most private sector participants believe it is
necessary for Government procurement officers to develop and maintain continuity of understanding about
these requirements to reduce the time and effort involved in completing third-party projects.

Risk

Interviewees who now participate in third-party contracting believe the principal risks to the

Government in third-party contracting are:

1. Selection of low-cost, but inexperienced and under-capitalized, contractors who default.

2. Project delays preventing ontime delivery of hot water, disrupting installation missions.

3. Unanticipated fuel cost increases and/or disruption of supply due to a contractor's failure to
diversify supply sources--especially for gas.

Risks to the third-party contractors were identified as:

1. Cost overruns (especially for fuel) that cannot be recovered with change orders or escalation
clauses;

2. High expense of proposal preparation relative to risk of not winning (large number of bidders)
and risk of the project not being awarded to any third-party contractor;

3. Risk of approval delays increasing exposure to unanticipated cost increases;

4. Inability to obtain environmental and siting permits;

5. Termination for convenience of the Government resulting from changes in missions or annual
appropriations.

Few of the above risks are unique to third-party contracting. Normal procurement of capital
equipment can experience cost overruns, default of suppliers, and similar problems. Selection of
inexperienced and under-capitalized contractors who default is the biggest risk to the Government due to
the requirement for long-term operating responsibility. Cost of bid preparation relative to the probability
of success, fuel cost escalation that cannot be passed on, termination risk, and the cost risks of delayed
project approval due to Congressional review are the greatest risks to the third-party contractor. As noted
above, prequalification, based on experience, of third-party bidders, and project screening and feasibility
analysis by the Government should reduce these risks to the Government and private contractors,
respectively.
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4 FINANCIAL ANALYSIS OF THIRD-PARTY CONTRACTS

The purpose of this analysis is to determine what factors can make the life-cycle costs of thermal
energy supplied by a third party less than those of a Government-owned and -operated facility.

Assumptions

General assumptions for the analysis are:

1. There are no significant differences in operating efficiencies or the availability of technology for
the Government versus a third-party contractor.

2. Plants will be built to meet maximum required thermal demand defined as MBtu/hr.

3. The new tax law applies to all projects; the 10 percent investment tax credit is repealed; energy
tax credits (ETCs) remain available only for biomass and geothermal projects through 1987 and 1988,
respectively; depreciation of cogeneration equipment now takes place over 15 to 20 years rather than 5
years; there is a 37% Federal and State tax rate on project income (to the partners in the case of a
partnership).

4. A military-owned facility can consume cogenerated electricity for its own load, but cannot sell
electricity back to the local utility grid.

5. All Army and third-party contractor facilities will use the most economical fuel available.

Methodology

To analyze these issues, a financial model was constructed; the structure is summarized in Figures
I and 2. Assumptions for the model include:

1. A 25-year total contract or life-cycle cost period (2 years to construct and 23 years of operation).

2. Partnership business structure for the third-party contractor.

3. Debt financing for 80 percent of the project cash investment; the rest is partnership capital.

4. Interest rate of II percent on debt.

5. Minimum return on nondebt capital (after tax of 15 percent).

6. All projections in constant (inflation-adjusted) 1988 dollars.

7. Fuel cost assumptions and escalation rates for fuel (DOE projections in 10 CFR 436, Subpart
A, January 1987) and capacity charges (Data Resources, Inc., Long Term Forecast of the Non Fuel
Industrial Producer Price Index) in each case are shown in Appendices A through F.
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Project Parameters

- Maximum Thermal/
Electrical Capacity

- Average Utilization
- Capital Cost
- Input Energy

Requirements
- Project Life

Cost Estimation

Nonfuel Cost - Capital Costs/Year FeCo
Esclation Rates - Fuel Costs/Year Escalation Rates

- Operating Costs/Year

Revenue Requirements

- Fuel Costs Passed Through
- Electric Revenues PURPA Avoided

Set by PURPA Payments Cost Rates/Kwh
- Capacity Charges

Calculated to Yield 15%
Internal Rate of Return
on Cash Flows

Cash Flows Life Cycle Cost
Revenues a Present Value
- Cash Operating Costs (10%, 25 years) of
- Reinvestment (if any) Capacity and
- Present Value @ 15% Fuel Charges

(All data are In

Constant 1988 Dollars)

Figure 1. Structure of financial model for third-party heat supply analysis.
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Project Parameters
- Maximum Thermal/

Electric Capacity
- Average Utilization
- Capital Costs
- Project Life

Cost Estimation
- Capital Costs

Nonfuel Cost - Fuel Costs/Year Fuel Cost
Escalation Rates - Standby Charges Escalation- Installation Electric 

Rates
Rates

- Operating Costs/Year

Life Cycle Cost
- Present Value (10%,
25 Years) of Initial
Capital and Annual Fuel
and Operating Costs

Figure 2. Structure of financial model for Govcernment-owned amd -operated heat/electrical supply.
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The following six analysis sets were prepared:

1. Annual costs (millions of dollars/year)/MBtus/hr of capacity (assuming average utilization of 37
percent) for Government-owned and -operated coal- and gas-fired boilers at 100, 260, 500 MBtu/hour to
identify least-cost fuel at 260 MBtu/hr which is both an average size (thermal energy consumption) base
and the size of Fort Drum's third-party contractual requirement--a project for which detailed cost and
operating information is available.

2. Annual costs per maximum hourly capacity for thermal energy (assuming same average
utilization as in I above) from cogeneration facilities receiving 4C/kWh PURPA payments for gas turbine
and coal steam turbine systems at 100, 260, and 500 MBtu/hr rated capacity.

3. Relative life-cycle costs of third-party and Government-owned gas-fired boilers each with
capacity of 260 MBtu/hr and 37 percent average utilization.

4. Life-cycle cost of a third-party gas turbine cogeneration plant supplying up to 260 MBtu/hr of
steam and receiving 2, 4, and 7C/kWh PURPA payments from the local utility for electricity.

5. Life-cycle costs of a third-party cogeneration plant as in case 4, but selling the cogenerated
electricity only to the installation for a rate per kilowatt-hour typical for large industrial electric customers.

6. A comparison of the life-cycle costs of gas turbine cogeneration facilities (same size as in 4 and
5 above) for DOD and third-party ownership with electrical output used only by the installation in the case
of DoD ownership and sale of electric output by third-party to the base and local utility.

How Cogeneration Can Affect Life-Cycle Heat Supply Costs
for Third-Party Contractors Vs. the Government

A third-party contractor could generate additional revenues from the sale of electricity cogenerated
with steam, which could allow it to sell thermal energy to the Government at lower life-cycle cost than
for generating steam from a Government-owned and -operated plant, and still earn an acceptable return
on capital.

For this to happen, the revenues to the third-party contractor from the sale of electricity must exceed
the incremental capital and operating costs (fuel and nonfuel) incurred to generate the electricity.
Revenues for electricity to a third party are derived from qualification as a cogenerator of electricity under
PURPA and from avoided cost payments (using¢/kWh) established or negotiated with the utility in whose
service territory the plant will be located. The payments will include that for avoided energy costs by the
utility and may or may not include money for avoided capacity. Generally, if that utility and the others
in its power pool have enough capacity, they will not make capacity payments, thus reducing the overall
rate per kilowatt hour. Even when they do, these payments often are based on the amount of actual
generation by the third party during periods of peak demand on the utility's system. These, for example,
could be late afternoon and early evening hours during the summer, although the actual peak demand
periods vary widely by utility.
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Payments for avoided energy costs also vary in many cases by time of day and season, as the utility
will be avoiding different types of fuels depending on the percentage use of its generating capacity.
Calculation of actual avoided costs and electricity revenues depends, therefore, on the location of a specific
project and on the terms of avoided cost payments. Both are specific to a particular project and must be
evaluated on a case-by-case basis; however, it is possible to analyze the cogeneration configuration (fuel,
technology, etc.) needed to make a third-party project economically feasible given an average kilowatt
hour avoided cost payment. This analysis can be used as a first screen to eliminate many regions of the
country where avoided cost payments will not be at least as high as the average level.

Currently, there is a trend toward competitive bidding solicitation by utilities for cogenerated and
independent power production. If fully implemented, competitive bidding may relieve utilities of their
obligation under PURPA to buy all cogenerated power offered (including third-party contractors). The
exact outcome of this trend is unclear at this time." The implications for third-party contractors may
not be as negative as it would first appear, for two reasons:

1. PURPA-avoided cost payments to cogenerators have already been lowered in many regions to
unattractive (below 6e/kWh) levels for making third-party projects profitable.

2. It may be more advantageous in some cases for third-party contractors to supply electricity to
the installation and be paid the rate for this power that the installation is now paying the local utility--
typically (5 to 7e/kWh) on average.

To cogenerate electricity, additional capital and operating costs are incurred for generating
equipment compared to a steam-only plant. A 260-MBtu/hr coal-based steam cycle cogenerating facility
has capital costs nearly four times those of a coal-based steam boiler but provides additional revenues from
electricity. Assumptions underlying these costs are discussed in the next section.

However, a gas turbine cogeneration facility has capital costs only twice those of a coal boiler steam
plant, but substantially higher fuel costs. In this case, that portion of the energy attributable to steam
supplied to the Government is passed through as a fuel charge. The portion attributable to electrical power
may not be fully covered by the avoided cost payments for electricity, potentially making the project
uneconomical. Some utilities base their avoided cost payments on a coal-fired generating facility, which
would not cover the cost of gas energy for generating electricity.

Therefore, a gas turbine cogeneration facility with its lower capital costs which can obtain favorable
avoided cost rates for electricity may be the only way for a third-party to provide steam at a lower life-
cycle cost than a Government steam-only plant by allowing a reduction in thermal energy costs from
profits on sales of electricity. However, if the Government were to build its own gas turbine cogeneration
plant, its cost would be lower than for a third party (no taxes or profit required). If, in addition, it could
avoid purchase (through cogeneration) of electricity at rates higher than PURPA payments available to a
third party, it could subsidize its own thermal energy costs, potentially making Government-owned and

" "Competitive Bidding in Electric Power Procurement: A Survey of State Action," Public Utilities Fortnightly (March 17,
1988), pp 41-45.
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-operated cogeneration plants the least-cost source of thermal energy. The financial analyses for this study
considered these factors; the results are discussed under Discussion of Results below.

Capital Cost Assumptions

The capital cost estimates prepared for the example cogeneration project were developed using the
standard engineering factored cost approach and were cross-checked extensively with a variety of primary
and secondary data for internal consistency. Cogeneration projects can vary significantly from one to
another in terms of design and, therefore, cost. The emphasis in developing these cost estimates was to
arrive at a set of costs which is internally consistent. As a result, the relative comparisons have maximum
accuracy.

A variety of data sources was used in developing the costs. Many of the design and cost equations
were based on the Industrial Cogeneration Optimization Program (ICOP), study done for DOE12 in which
detailed engineering designs and costs were prepared for 10 prototype cogeneration systems. The project
included Gibbs and Hill and Westinghouse, and the cost data prepared are an acknowledged reference in
the field.

Specific data sources used for the individual cost estimates included:

• The coal boilers are based on ICOP data, updated and cross-checked with USACERL.

" The gas/oil boilers are based on ICOP data, updated and cross-checked with CERL and vendor
quotes.

" The steam turbine cogeneration system is based on ICOP data, updated and cross-checked with
Fort Drum data, figures from a private 72-MW coal-fired cogeneration system, and vendor
quotes.

" The gas turbine cogeneration system is based on a vendor system quote and cross-checked with
ICOP and four private gas turbine cogeneration systems.

In each case, the data have been cross-checked extensively to ensure consistency.

Cogeneration systems can be optimized in a variety of ways. For any given thermal load, a variety
of different system configurations and sizes can be chosen. Each will have different capital and life-cycle
costs. With regard to the 260 MBtu/hr system analyzed by USACERL:

1. It was estimated that the cost of a 260-MBtu/hr coal-fired boiler is $25 million, including the
scrubber ($20 million without the scrubber). This is based on:

* Maximum thermal load to base of 260 MBtu/hr
* Stoker coal firing
* 250 psig saturated steam.

' Industrial Cogeneration Optimization Program, DOE/CS/05310-01 (Department of Energy, January 1980).
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2. In comparison, USACERL data estimated $19.6 million for a 250 MBtu/hr coal stoker without
a scrubber.

3. Similarly, a capital investment of $11.5 million was estimated for a 260-MBtu/hr gas/oil boiler,
USACERL indicates $10.8 million.

4. For a coal-based cogeneration system supplying 260 MBtu/hr thermal (maximum), the capital
investment was estimated at $95 million.

5. The steam turbine-based system is based on the following:

0 Maximum thermal load to base of 260 MBtu/hr

0 475,000 lb/hr pulverized coal boiler, 532 MBtu/hr

a 1500 psig/950 'F steam (based on Fort Drum)

- 59-MW steam turbine; single extraction point at 170 psig; 2.5 in. Hg condenser

0 Normal load is 106,800 lb/hr extraction steam to thermal load (base); 82,700 lb/hr extraction
steam to deaerator, 285,500 lb/hr steam to condenser.

6. For comparison, this matches the capability of the Fort Drum system, which was financed at $93
million.

Regarding the difference in capital investment for the boiler component of the cogeneration system
compared with the 250-psig saturated steam boiler, cost variations were approximately as follows:

" Cost factor of about 1.65 due to size difference--532 MBtu vs. 260 MBtu

" Cost factor of about 1.5 due to pressure difference--1500 psig vs. 250 psig

" Cost factor of about 1.25 due to technology differences (i.e., Stoker vs. pulverized fuel, degree
of shop fabrication, saturated steam vs. superheated steam, addition of air preheater on larger
unit).

These three factors accounted for a difference of about a factor of 3 in the cost of the boiler portion
of the cogeneration system vs. the stand-alone boiler. The rest of the difference in system cost is for the
steam turbine and electrical components.

Discussion of Results

Case 1: Relative Costs of Thermal Energy by Fuel Type and Boiler Size

The life-cycle costs were projected for steam boilers of 100, 260, and 500 Mbtu/hr maximum rated
capacity using the financial model described earlier. It was assumed that these boilers would be
Government-owned since that is likely to be the lowest cost option by excluding the taxes and return on
capital that a third-party must earn. The assumption of 37 percent average use (MBtu/hr) of maximum
rated capacity reflects the characteristics of energy consumption in the Fort Drum project.
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As shown in Figure 3, gas-fired boilers are likely to be lower cost (total life-cycle costs over 25
years scaled by boiler size) than coal up to very large size boilers. Since coal fuel costs per Btu are lower,
capital costs are higher than for gas, higher average levels of utilization would likely lower the minimum
size boiler at which coal would be competitive with gas. However, at a 260-MBtu/hr capacity, gas is
likely to be the most economical (compared with coal) unless very high levels of usage are assumed
(unrealistic in the authors' opinion except for purely industrial operations).

Case 2: Relative Costs of Thermal Energy Cogenerated With Electricity by Fuel Type and Thermal
Capacity

Figure 4 shows the life-cycle cost of cogeneration by fuel type and thermal capacity (over 25 years
at a 10 percent discount rate) scaled by maximum thermal capacity. USACERL assumed a payment under
PURPA for average generated electricity of 4e/kWh. The economies for each level of capacity and fuel
type is indicated in Tables 2 through 5. Again, the average usage level of thermal rated capacity is 37
percent.

Up to about 400 MBtu/hr, gas again is more economical than coal due to 1ower capital costs. At
larger sizes, the lower fuel costs and economies of scale for coal plants produce lower economics. As in
the case of steam boilers, higher levels of thermal usage will tend to lower the minimum scale of thermal
capacity for economical use of coal. Avoided cost payments higher than $0.04/kWh will tend to lower
life-cycle costs as noted below and thus the cost of cogeneration cannot be considered independently of
the value of the electricity. This electricity can be valued as noted below using either the avoided cost
payment per kilowatt hour available from the local utility or the value of electricity sold to the installation
by the local utility-in which case externally supplied power would be replaced by that cogenerated.

- 01

.o

0.25

4-Ga

0
100 260 500

Assumes Average Utilization Maximum Thermal Capacity
of 37% of Capacity (Millions of Btulhr)

Figure 3. Relative costs of Government-owned and -operated boilers as a function of scale.
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Figure 4. Relative costs of thermal energy from third-party cogeneration plants (@ 4C/kWh

PURPA payment).

Case 3: Life-Cycle Cost of Thermal Energy From Government-Owned and Third-Party Boilers

For a 260 MBtu/hr gas-fired boiler, the life-cycle costs of steam to the Government were projected
for Government and third-party ownership. Figure 5 shows that third-party costs would be 20 percent
more than Government ownership, due partly to taxes and partly to required profit targets.

Case 4: Life-Cycle Cost of Thermal Energy Cogenerated by a Third Party Along With Electricity

Assuming that gas turbine cogeneration is most economical at a maximum thermal capacity of 260
MBtu/hr, USACERL projected the life-cycle cost of thermal energy sold to the Government by a third
party who also sells electricity to the local utility. A net generation of 58 MW and 95 percent availability
were assumed for both thermal and electrical energy. Thermal usage on average is 37 percent of the
maximum rated capacity and all electricity generated (95 percent availability) is sold to the local utility
under PURPA. In this case, the third-party contractor must have sufficient profit (over operating and
capital costs, including profit) to be able to reduce his demand charge for thermal energy enough to
achieve a life-cycle cost for thermal energy (fuel and demand charge) equal to a Government-owned and
-operated gas-fired boiler. USACERL's financial model indicates that this PURPA payment must, on
average be at least 5.8C/kWh as shown in Figure 6.

Case 5: Government-Owned and -Operated Cogeneration

This case analyzed the life-cycle cost to the Government of owning and operating its own gas turbine
cogeneration facility scaled to provide up to 260 MBtu/hr of thermal energy and net generation capacity
of up to 40 MW. Data from USACERL were used to estimate the peak electrical capacity required for
a facility with peak thermal requirements of 260 MBtu/hr to be 40 MW and average consumption per
month of 14.3 million kWh. The capital cost for this facility was estimated to be $25.8 million and fuel
costs 38 percent of those in the preceding case. In addition, the installation likely would incur standby
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Table 2

Economics for a Coal-Fired Stand-Alone Boiler

Peak Thermal Average Thermal Capital Operating
Capacity (MBtU/hr) Load (MBtu/hr) Investment (SM) costs

100 37.4 12.3 Maitece &Laor = 0.6M~yT
Fuel= (.371 x 10' MBtu,/r)

x fuelpd~m ilw~)
Scrubber = $0.6M/Yr

260 97.3 25.0 Mamtnaimce & Labor = $0.93W~y
Fuel = (0.963 x 10P MBtu/yr)

Scrubber = $1.2M/yr

500 187.1 41.1 Maiknnce & Lbor =SQ3Milyr
Fuel = (1.854 x 10 MBtu/yr)

x fiPd %~f)
Scrubber = 2.4M/yr

Table 3

Economics for a Gas-Fired Stand-Alone Boiler

Peak Thermal Average Thermal Capital Operating
Capacity (MBtu/br) Load (Mfltulhr) Investment (SM) .costs

too 37.4 2.7 Mainace&Labor=S0.33W
Fuel = (0.389 x 10 MBtu/yr)

xfuel pri (3MOW)

260 97.3 11.5 Maintenanc & Labor = $0.54W~y
Fuel = (0.963 x 10' MBtu/yr)

x fuel price ($Aolzu)

500 187.1 19.4 Maintenance &Labor =O.791yr
Fuel = (1.946 x 10 MBtu/yr)

xfud prc ($ABw)
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Table 4

Economics for Steam Turbine Cogeneration Systems

Maximum Average Average
Thermal Thermal Generation Net Capital
Capacity Load Capacity Generation Investmnent
(Mladisr) (Mstu/hr) (MW) (MW) (SMw (Olne wr

100 37.4 19 16.8 44.2 l*mx*& Ur - AAW
Fud Ca- a2.3xlO'AffW%)

I fael pice ($jwu)
Scrubber - $2.53M

260 97.2 49 43.6 95.0 Mummm& Lsbar -3MJ
Fuel Cam - C526z(f ~a

I faid Pamr SOO
Scrubber - S6.41M

Soo 187.0 94 84.0 145.4 M~inm,=&Ldxar=S$jUd1
FuelCit- O13x106 M~w/N)

fue W cePi"
Scrubber - $12.7M

Table 5

Economics for Gas Turbine Cogeneration Systems

Maximum Average Average
Thermal Thermal Generation Net Capital
Capacity Load Capacity Generation Investment
(MBOW/r) (M~tu/hr) (MW) (MW) ($M) Opffircob

100 37.4 36 30 24.1 MmuI &Liua-1O1M fe
Fuel Coot - (3.2Bx1O MBw/Yr)

x fuel price (S/MBwu)

260 97.3 72 58.6 48.0 ftreLxw$or
Ma Cam - 2&0MwA

X W dme($ffku)

S00 187.1 108.0 86.0 63.4 M2w &~wUW

Fadl Cost - &9.84106 MftkrT)
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Figure 5. Comparison of life-cycle costs for heat supply with steam boilers
(260 MBtu/hr maximum capacity).
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Kwh

Government Third-Party Gas Turbine Cogeneration Plant
Owned and (At Various PURPA Payment Rates)
Operated
Gas Boiler

Figure 6. Life-cycle costs of Government and third-party heat supply gas
boiler vs. gas turbine cogeneration.
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charges for backup access to the local utility--essential to military missions unless other Government-
owned backup generators with adequate capacity exist. Standby charges usually are calculated at a fixed
rate per kilowatt of potentially required capacity per month. They are determined by a retrospective
measurement of maximum demand during some prior period which varies by utility--referred to as the
"demand ratchet."

For cogenerators, standby charges must be reasonable and nondiscriminatory under PURPA, Section
210. In fact, standby charges are in a state of revision, litigation, and change throughout the country. In
most cases today, they range from $3 to $6/kW-month but vary widely; for this analysis, a standby rate
of $4/kW-month was assumed and the peak electrical requirement of 35 MW was used to calculate the
standby charge. Standby charges are an incremental cost and the value of electricity displaced is a savings
to the Government.

As shown in Figure 7, life-cycle costs of thermal energy, assuming an average rate per kilowatt hour
of utility electricity saved of 50 for industrial customers, are higher than for a gas boiler but lower than
for a third-party cogenerator selling thermal energy and replacing utility electricity at the same rate (again
due to incurrence of taxes and return on investment by the third party). USACERL's estimation showed
that the value per kilowatt hour of electricity displaced by Government cogeneration would have to be at
least 5.8C/kWh to allow thermal life-cycle costs equivalent to a gas boiler--$37 million.

Case 6: Life-Cycle Cost of Third-Party Cogeneration--
Electricity Sold to Installation and Local Utility

In this case, elements of cases 4 and 5 above were combined--all electricity needed by the base
(average generation of 20 MW) is sold by the third-party cogenerator at an average cost of 50 with
standby charges as in Case 4. Remaining electrical capacity is sold to local utility under PURPA. For
the third party to achieve life-cycle costs of thermal energy equal to a gas boiler (260 MBtu/hr and 37
percent average utilization), it must receive a PURPA payment of at least 6.80 (Figure 8). Thus, in this
case, the average value of cogenerated electricity is slightly higher than if, as in Case 3 above, all were
sold to the local utility at 6¢. This condition is due primarily to the incurrence of standby charges.

These results reflect general assumptions about many factors that will vary greatly by project:

1. Average industrial (or if applicable, wholesale) electrical rates for which the demand charge/per
kilowatt component may vary.

2. Standby charges and how they are calculated.

3. Installation electrical consumption patterns relative to thermal energy (the more electricity
consumed the lower the threshold rate to make the thermal life-cycle costs lower) and average thermal
capacity utilization.

4. Any special incentives a local utility might offer for peak period generation either as part of a
PURPA contract from standby capacity.

Target Regions for Third-Party Heat Supply

Findings from the modeling study were analyzed to determine which geographic regions, if any, could
expect to benefit economically from third-party heat suppliers. The McGraw-Hill Avoided-Cost Quarterly
(last quarter of 1986) indicates that few utilities in the nation have listed avoided cost (PURPA) rates for
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Figure 7. Life-cycle costs of Government and third-party heat supply; both with gas turbine
cogeneration.
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Figure 8. Life-cycle costs of Government and third-party heat supply using gas turbine
congeneration, with third-party selling excess.
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payment to third parties near the 6e/kWh rate, and most are much lower. In fact, in most cases, the
avoided cost payment would barely cover the variable costs of fuel per kilowatt hour which were estimated
at 2.50 to 3¢ (coal-gas). This is not necessarily an indication of where third-party projects would work
since PURPA payments for all projects over 500 KW are negotiated. A better indicator of where high
PURPA payments might be available is in areas of rapid economic growth, which may lead to shortages
of electrical generating capacity. In this case, high rates would likely reflect the relative value of
incremental capacity. New England, and especially Massachusetts, are regarded as areas placing a high
value on new capacity at this time sufficient to meet the 6e/kWh target.

Assuming a preference against Government-owned and -operated cogeneration continues, development
of third-party heat supply will need to be very selective. Were :he Government to sell electricity from
its own facility to the local utility in areas with 6e/kWh or higher PURPA payments, it would likely
always be the lower cost source of thermal energy on a life-cycle cost basis.

Therefore, it is concluded that third party-heat supply economics are unfavorable in most of the United
States when compared with the life-cycle costs of Government-owned boilers except where a local utility
favors small power supply because it needs additional capacity. This need for capacity now is very strong
in New England and the Middle Atlantic States, making them prime areas for third-party project
development.

43



5 CONCLUSIONS AND RECOMMENDATIONS

Conclusions

This study has analyzed the economics of using third-party contractors to supply central heat to
Army installations as an alternative to Government-owned and -operated plants. The current third-party
contract structure was evaluated and areas for improvement were identified. A financial modeling study
was also performed using six hypothetical cases. Based on the findings of this investigation:

1. Gas-fired boilers for steam-only plants and gas turbines for cogeneration will likely be the lowest
cost choice for thermal energy supply, other factors being equal, for all but the largest boilers (400 to 500
MBtu/hr maximum rated capacity); compared with these larger boilers, coal plants are less costly per unit
of capacity.

2. Price and supply uncertainties in the past have been greater for gas than for coal and, thus,
greater attention to supply security, backup fuels, and cost escalation indices would be needed than when
coal is used as the fuel.

3. Thermal energy supplied by a third party from a gas-fired boiler rated at 260 MBtu/hr maximum
capacity and 37 percent average usage is estimated to cost 20 percent more than that from a Government-
owned and -operated gas boiler. Half of this extra cost is due to the taxes a third party must pay on
profits from the project and half due to the minimum return (15 percent, inflation-adjusted) that the third-
party contractor muist earn on capital invested by partners in the project.

4. To reduce this life-cycle cost of thermal energy to a level at least equivalent to Government
ownership, a third-party contractor must have profitable incremental revenues from cogenerated electricity
that allow him to reduce charges to the Government for thermal energy--a rate of at least 5.80/kWh.

5. Based on this analysis, the minimum conditions for an economically feasible third-party project
meeting the maximum thermal requirement of 260 MBtu/hr capacity at 37 percent average usage are:

* Gas turbine cogeneration plant;

* Location in areas such as the Middle Atlantic States (East Coast, Virginia, and North Carolina)
and New England (New York, Connecticut, Vermont, New Hampshire, Massachussetts, Maine,
and Rhode Island) where local utilities would likely be willing to pay a third party rates of
60/kWh or more, or;

" Military installations where the current average electrical rate is no less than 60/kWh to allow
third-party cogeneration entirely for installation use--the minimum rate would be 5.80 if
Government-owned cogeneration is possible.

Table 6 lists the most significant factors found to affect the life-cycle cost of thermal energy from
a third-party supplier compared with a Government-owned plant. Table 7 summarizes third-party heat
supply issues and the findings of this study. Based on these findings, a checklist was developed to help
the Army determine optimal conditions for soliciting a third-party contract. By knowing before bid
solicitation that a third-party contract will be economically feasible and by prequalifying bidders, the
Government should be able to receive better bid response because the contractors' risk will be lowered.
The checklist appears in Appendix G.
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Table 6

Life-Cycle Costs ($M) to the Government of Alternative Thermal Energy Supply Choices

Government Ownership Third Patty Ownmerhip
and Operation and Operation

Steam Only Plant $37 $44

Cogeneration (steam and electricity)
All electricity sold to installation
(electricity valued at $0.5/Kwh) $48 $55

Cogeneration (steam and electricity)
with sale of all electricity to
local utility ($.058/Kwh PURPA
Payment) Not Applicable $37

Cogeneration with sale of electricity
to both installation $.05/Kwh and
local utility ($.068/Kwh) Not Applicable $37

Recommendations

1. To target potential third-party or Army-operated cogeneration projects, the Army should survey
energy consumption at all installations to identify those with minimum steam or high-temperature hot
water requirements of 20 to 25 MBtu/hr or greater which are supplied from central heating plants by
boiler(s) likely to need replacement in the future.

2. Potential sites meeting the above criteria should be screened to exclude those in areas with low
PURPA payments (below 60/kWh) or with low present electrical rates (below 6¢ to 70/kWh).

3. The remaining candidate sites should be evaluated, using the checklist in Appendix G, for
economic feasibility of third-party contracting.

4. For those sites considered suitable, solicit qualified bidders using the checklist and existing contract
requirements--modified where appropriate to include changes from the checklist.
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Table 7

Summary of Third-Party Heat Supply Issues

Primary Impacts of Third-Party Life
Cycle Costs and Risks Relative to

Issues Government Ownership and Operations Flndings

Technology Operating and capital costs of steam Low capital cost of gas-fired boilers
boiler and cogeneration technology and gas tubine forcogneration make
vary widely by scale and coal versus them low ost chie forbosh govtand
gas fuel third-party for maximum thermal

requirements up to 300-500 million
Btulhr at 37 pervent capacity
factor (average to maximum
Btu's/hr

Fuel Choice Minimal since both government and Fuel choice a function of optimal
third paty can choose most technology for the scale of heat
economical fuel requirements does not affect relative

costs of Government and third-party
ownership since each can choose most
economical fuel

Financing Structure Increased debt lowers average cost Dept financing alone cauot make
capital and reduces taxes for third- third-party project less costly than
party projects similar Govemanut and owned facility

since thid-party must still earn a pft
on capital making the life cycle costs
of third-party oilers (steam only) 20
percent more than Government
ownership operate

Tax Law Reform Reduces tax deductions associated Increases third-party life-cycle
with investment and lowers tax rate costs other things being equal by
for projects of third-party 30-40 percent (ADL Estimate)
contractors

PURPA (1978) Avoided Cost Can lower third-party's thermal Curremt rate too low in most areas
energy charges when payments exceed in the U.S. to cover inc=menal costs
incremental cost of generation: of generation and educe themal costs
region specific variable (should be at least 6o/Kwh, New

England and the Middle Atlantic
States are exceptions and ae aurac-
tive areas for potential projects

Cost of Government-owned Combined use of steam and electricity Government-owned and operated
and avoidance of taxes and profit cogeneration plants supply
lower costs installation thermal and electric

requirements at lower total life
cycle costs (thermal and electric
energy) than third party contracts
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METRIC CONVERSION CHART

1Btu = 1.055kJ 4
1 l1ht = 1.26 x 16- kg/sec
I kWh = 3.6 MJ
1 psig = 6.895 kPa
I in. = 2.54 cm
OF = (°C x 1.8) + 32
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APPENDIX A: Government Gas-Fired Boiler Economics
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APPENDIX B: Third-Party Gas-Fired Boiler Economics
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APPENDIX C: Third-Party Gas Turbine Cogeneration Economnics (PURPA)
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APPENDIX D: Government Gas Turbine Cogeneration Economics
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APPENDIX E: Third-Party Cogeneration-Electricity Sales To Base Only
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APPENDIX F: Third-Party Gas Turbine Cogeneration Economnics (Installation and PURPA
Purchase)
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APPENDIX G: Checklist for Identifying Optimal Third-Party Projects and Bidders

The following checklist should be used in conjunction with existing third-party contracting
requirements as a guide for successfully developing third-party projects.

Project Identification

1. Is the potential project in an area needing electrical generating capacity as indicated in part by low
reserve margins of local utilities and high regional economic growth?

2. Is an average avoided-cost payment (for energy and capacity) for cogenerated electricity of more
than $0.06/kWh available, i.e., have other cogenerators been able to negotiate rates in this range or has
the local utility stated it will pay in that range or above?

3. Does the potential project have concentrated thermal energy peak requirements of 25 MBtu/hr or
more?

4. Is a new or replacement boiler needed?

i. Are adequate iand (at least several acres) and water available for a cogeneration plant?

6. Arc transportation sources, including gas pipelines, available for fuel supply to the project?

7. Can environmental and other permits be obtained quickly?

Pre-Bid Feasibility

I. Have historical peak, average annual, and monthly thermal energy demands for the installation over
the past 10 years been identi lied and corrected for projected conservation and changes in base mission?

2. Does the installation have an existing steam or high-temperature hot water system for distribution
from a centrAl heat plant?

3. I las an engineering projection of costs for building a Government central heating plant been made?

4. 1lave erigineering projections of capital and operating costs for coal-and gas-based cogeneration
plants btcll made.'

5. Docs the life-cycle cost of a Government-owned steam boiler heat plant, if paid over 25 years to
a private contractor, support revenues which together with electricity payments from the local utility give
the third-part1 contractor a rate of return on equity (assuming 80 percent debt financing) of 15 percent
or more?
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Bidding Process

1. Do requests for qualifications and experience statements require lists and references for comparable
projects, either commercial or Government (size, technology, cost), from potential bidders?

2. Have qualifications and experience statements been solicited from bidders' list?

3. Has the final bidders' list been narrowed to only those finns that have successfully completed
similar projects?

4. Have credit checks such as Dunn & Bradstreet been obtained on the final bidders along with
personal or corporate financial disclosure statements (obtainable from any bank)?

Request for Solicitations and Project Specifications

1. Does the request for solicitation specify the desired configuration of the plant as to:

- Cogeneration

- Range of fuels

- Generation technologies?

2. Does it specify the method of pricing thermal energy and do the proposed escalator clauses for
each element parallel actual cost increases expected to be incurred by the contract?

3. Is the contractor asked to provide information on fuel supply sources, method of pricing, and
transportation modes?

4. Is the proposed design and construction time feasible for the size and type of fuel/technology (I
to 2 years for gas plants; up to 5 years for large e.g., 500 MBtu/hr, coal plants)?

Bid Evaluation and Selection

I. Has the project financing structure for each bidder, including aU investors and lenders, been
identi fied?

2. l)oes it limit liability to the assets of the project or does the Government have recourse to assets
of the partners?

3. Are insurance and specific guarantees of performance provided by project partners to cover any
liability to the Government which could not be satisfied from the assets of the project after creditors are
paid?

4. Have major participants in the project on whose performance the project depends also invested
cash in the equity of the project?
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5. Has the bidder specified all documents and legal reviews that must be provided at the closing of
the contract?

6. Has the Government performed a life-cycle cost comparison for each bid project agzo that of
a Government plant with similar thermal output?

7. Have the assumptions on which the third-party life-cycle cost depends been identified and assessed
as to their risk of Change?
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